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<210> 1 

<211> 3150 

<212> DNA 

<213> Bacillus sp. KSM-S237 

<220> 

<221> CDS 

<222> (573).. (3044) 

<223> 

<220> 

<221> sig_peptide 

<222> (573).. (659) 

<223> 

<220> 

<221> mat_peptide 

<222> (660).. 0 
<223> 

<400> 1 

gatttgccga tgcaacaggc ttatatttag aggaaatttc tttttaaatt gaatacggaa 60 

taaaatcagg taaacaggtc ctgattttat ttttttgagt tttttagaga actgaagatt 120 

gaaataaaag tagaagacaa aggacataag aaaattgcat tagttttaat tatagaaaac 180 

gcctttttat aattatttat acctagaacg aaaatactgt ttcgaaagcg gtttactata 240 

aaaccttata ttccggctct tttttaaaac agggggtaaa aattcactct agtattctaa 300 

tttcaacatg ctataataaa tttgtaagac gcaatatgca tctctttttt tacgatatat 360 

gtaagcggtt aaccttgtgc tatatgccga tttaggaagg ggggtagatt gagtcaagta 420 

gtaataatat agataactta taagttgttg agaagcagga gagcatctgg gttactcaca 480 

agttttttta aaactttaac gaaagcactt tcggtaatgc ttatgaattt agctatttga 540 

ttcaattact ttaaaaatat ttaggaggta at atg atg tta aga aag aaa aca 593 

Met Met Leu Arg Lys Lys Thr 
-25 

aag cag ttg att tct tec att ctt att tta gtt tta ctt eta tct tta 641 
Lys Gin Leu He Ser Ser He Leu lie Leu Val Leu Leu Leu Ser Leu 
-20 -15 -ID 

ttt cog gca get ctt gea gea gaa gga aac act cgt gaa gac aat ttt 689 
Phe Pro Ala Ala Leu Ala Ala Glu Gly Asn Thr Arg Glu Asp Asn Phe 
-5 -11 5 10 

aaa cat tta tta ggt aat gac aat gtt aaa cgc act tct gag get ggc 737 
Lys His Leu Leu Gly Asn Asp Asn Val Lys Arg Pro Ser Glu Ala Gly 
15 20 25 

gca tta caa tta caa gaa gtc gat gga caa atg aca tta gta gat caa 785 
Ala Leu Gin Leu Gin Glu Val Asp Gly Gin Met Thr Leu Val Asp Gin 
30 35 40 
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cat gga gaa aaa att caa tta cgt gga atg agt aca cac gga tta cag 833 
His Gly Glu Lys He GIe Leu Arg Gly Met Ser Thr His Gly Leu Gin 
45 50 55 

tgg ttt cct gag ate ttg aat gat aac gca tac aaa get ctt tct aac 881 
Trp Phe Pro Glu He Leu Asn Asp Asn Ala Tyr Lys Ala Leu Ser Asn 
60 65 70 

gat tgg gat tec aat atg att cgt ctt get atg tat gta ggt gaa aat 929 
Asp Trp Asp Ser Asn Met He Arg Leu Ala Met Tyr Yal Gly Glu Asn 
75 80 85 90 

ggg tac get aca aac cct gag tta ate aaa caa aga gtg att gat gga 977 
Gly Tyr Ala Thr Asn Pro Glu Leu He Lys Gin Arg Yal He Asp Gly 
95 100 105 

att gag tta gcg att gaa aat gac atg tat gtt att gtt gac tgg cat 1025 
He Glu Leu Ala He Glu Asn Asp Met Tyr Yal He Yal Asp Trp His 
110 115 120 

gtt cat gcg cca ggt gat cct aga gat cct gtt tat gca ggt get aaa 1073 
Yal His Ala Pro Gly Asp Pro Arg Asp Pro Yal Tyr Ala Gly Ala Lys 
125 130 135 

gat ttc ttt aga gaa att gca get tta tae cct aat aat cea eae att 1121 
Asp Phe Phe Arg Glu He Ala Ala Leu Tyr Pro Asn Asn Pro His He 
140 145 150 

att tat gag tta gcg aat gag ccg agt agt aat aat aat ggt gga gca 1169 
He Tyr Glu Leu Ala Asn Glu Pro Ser Ser Asn Asn Asn Gly Gly Ala 
155 160 165 170 

ggg att ccg aat aac gaa gaa ggt tgg aaa gcg gta aaa gaa tat. get 1217 
Gly He Pro Asn Asn Glu Glu Gly Trp Lys Ala Yal Lys Glu Tyr Ala 
175 180 185 

gat cea att gta gaa atg tta cgt aaa age ggt aat gca gat gae aac 1265 
Asp Pro He Yal Glu Met Leu Arg Lys Ser Gly Asn Ala Asp Asp Asn 
190 195 200 

att ate att gtt ggt agt cca aac tgg agt eag egt ccg gac tta gca 1313 
He He He Yal Gly Ser Pro Asn Trp Ser Gin Arg Pro Asp Leu Ala 
205 210 215 

get gat aat eca att gat gat cac eat aca atg tat act gtt cac tte 1361 
Ala Asp Asn Pro He Asp Asp His His Thr Met Tyr Thr Yal His Phe 

220 225 230 

tae act ggt tea eat get get tea act gaa age tat ccg tct gaa act 1409 
Tyr Thr Gly Ser His Ala Ala Ser Thr Glu Ser Tyr Pro Ser Glu Thr 
235 240 245 250 

cct aac tct gaa aga gga aac gta atg agt aac act cgt tat gcg tta 1457 
Pro Asn Ser Glu Arg Gly Asn Yal Met Ser Asn Thr Arg Tyr Ala Leu 
255 260 265 

gaa aac gga gta gcg gta ttt gca aca gag tgg gga aeg agt caa get 1505 
Glu Asn Gly Yal Ala Yal Phe Ala Thr Glu Trp Gly Thr Ser Gin Ala 
270 275 280 



agt gga gae ggt ggt cct tac ttt gat gaa gca gat gta tgg att gaa 
Ser Gly Asp Gly Gly Pro Tyr Phe Asp Glu Ala Asp Yal Trp He Glu 
285 290 295 



1553 



ttt tta aat gaa aac aac att age tgg get aac tgg tct tta acg aat 1601 
Phe Leu Asn Glu Asn Asn He Ser Trp Ala Asn Trp Ser Leu Thr Asn 
300 305 310 

aaa aat gaa gta tct ggt gca ttt aca cea tte gag tta ggt aag tet 1649 
Lys Asn Glu Yal Ser Gly Ala Phe Thr Pro Phe Glu Leu Gly Lys Ser 
315 320 325 330 
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aac gc;5VO 2005/045045ac cca gat cat gtg tgg gca cca gaa 1697 PCT/JP2004/016890 

Asa Ala Thr Asn Leu Asp Pro Gly Pro Asp His Val Trp Ala Pro Glu 

335 340 345 

gaa tta agt ctt tct gga gaa tat gta cgt get cgt att aaa ggt gtg 1745 
Glu Leu Ser Leu Ser Gly Glu Tyr Yal Arg Ala Arg He Lys Gly Val 
350 355 360 

aac tat gag cca ate gac cgt aca aaa tac acg aaa gta ctt tgg gac 1793 
Asn Tyr Glu Pro He Asp Arg Thr Lys Tyr Thr Lys Val Leu Trp Asp 
365 370 375 

ttt aat gat gga acg aag caa gga ttt gga gtg aat teg gat tct cca 1841 
Phe Asn Asp Gly Thr Lys Gin Gly Phe Gly Val Asn Ser Asp Ser Pro 
380 385 390 

aat aaa gaa ctt att gca gtt gat aat gaa aac aac act ttg aaa gtt 1889 
Asn Lys Glu Leu He Ala Val Asp Asn Glu Asa Asn Thr Leu Lys Val 
395 400 405 410 

teg gga tta gat gta agt aac gat gtt tea gat ggc aac ttc tgg get 1937 
Ser Gly Leu Asp Val Ser Asn Asp Val Ser Asp Gly Asn Phe Trp Ala 
415 420 425 

aat get cgt ctt tct gee aac ggt tgg gga aaa agt gtt gat att tta 1985 
Asn Ala Arg Leu Ser Ala Asn Gly Trp Gly Lys Ser Yal Asp lie Leu 
430 435 440 

ggt get gag aag ctt aca atg gat gtt att gtt gat gaa cca acg acg 2033 
Gly Ala Glu Lys Leu Thr Met Asp Yal lie Val Asp Glu Pro Thr Thr 
445 450 455 

gta get att gcg gcg att cca caa agt agt aaa agt gga tgg gca aat 2081 
Val Ala lie Ala Ala He Pro Gin Ser Ser Lys Ser Gly Trp Ala Asn 
460 465 470 

cca gag cgt get gtt cga gtg aac gcg gaa gat ttt gtc cag caa acg 2129 
Pro Glu Arg Ala Val Arg Val Asn Ala Glu Asp Phe Yal Gin Gin Thr 
475 480 485 490 

gac ggt aag tat aaa get gga tta aca att aca gga gaa gat get ect 2177 
Asp Gly Lys Tyr Lys Ala Gly Leu Thr lie Thr Gly Glu Asp Ala Pro 
495 SCO 505 

aac eta aaa aat ate get ttt cat gaa gaa gat aac aat atg aac aac 2225 
Asn Leu Lys Asn He Ala Phe His Glu Glu Asp Asn Asn Met Asn Asn 
510 515 520 

ate att ctg ttc gtg gga act gat gca get gac gtt att tac tta gat 2273 
lie He Leu Phe Val Gly Thr Asp Ala Ala Asp Val He Tyr Leu Asp 
525 530 535 

aac att aaa gta att gga aca gaa gtt gaa att cca gtt gtt cat gat 2321 
Asn He Lys Yal He Gly Thr Glu Yal Glu He Pro Val Val His Asp 
540 545 550 

cca aaa gga gaa get gtt ctt ect tct gtt ttt gaa gac ggt aca cgt 2369 
Pro Lys Gly Glu Ala Val Leu Pro Ser Val Phe Glu Asp Gly Thr Arg 
555 560 565 570 

caa ggt tgg gac tgg get gga gag tct ggt gtg aaa aca get tta aca 2417 
Gin Gly Trp Asp Trp Ala Gly Glu Ser Gly Val Lys Thr Ala Leu Thr 
575 580 585 

att gaa gaa gca aac ggt tct aac gcg tta tea tgg gaa ttt gga tat 2465 
He Glu Glu Ala Asn Gly Ser Asn Ala Leu Ser Trp Glu Phe Gly Tyr 
590 595 600 

cca gaa gta aaa ect agt gat aac tgg gca aca get cca cgt tta gat 2513 
Pro Glu Yal Lys Pro Ser Asp Asn Trp Ala Thr Ala Pro Arg Leu Asp 
605 610 615 

ttc tgg aaa tct gac ttg gtt cgc ggt gag aat gat tat gta get ttt 2561 
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Phe Trp^..9.^«#P«i^eu Yal Arg Gly Glu Asn Asp Tyr Val Ala Phe pct/jP2004/016890 
620 625 630 

gat ttc tat eta gat cca gtt cgt gca aca gaa ggc gca atg aat ate 2609 
Asp Phe Tyr Leu Asp Pro Val Arg Ala Thr Glu Gly Ala Met Asn He 
635 640 645 650 

aat tta gta ttc cag cca cct act aac ggg tat tgg gta caa gca cca 2657 
Asn Leu Val Phe Gin Pro Pro Thr Asn Gly Tyr Trp Val Gin Ala Pro 
655 660 665 

aaa acg tat acg att aac ttt gat gaa tta gag gaa gcg aat caa gta 2705 
Lys Thr Tyr Thr He Asn Phe Asp Glu Leu Glu Glu Ala Asn Gin Yal 
670 675 680 

aat ggt tta tat cac tat gaa gtg aaa att aac gta aga gat att aca 2753 
Asn Gly Leu Tyr His Tyr Glu Val Lys He Asn Val Arg Asp He Thr 
685 690 695 

aac att caa gat gac acg tta eta cgt aac atg atg ate att ttt gca 2801 
Asn He Gin Asp Asp Thr Leu Leu Arg Asn Met Met He He Phe Ala 
700 705 710 

gat gta gaa agt gac ttt gca ggg aga gtc ttt gta gat aat gtt cgt 2849 
Asp Val Glu Ser Asp Phe Ala Gly Arg Val Phe Val Asp Asn Yal Arg 
715 720 725 730 

ttt gag ggg get get act act gag ccg gtt gaa cca gag cca gtt gat 2897 
Phe Glu Gly Ala Ala Thr Thr Glu Pro Val Glu Pro Glu Pro Val Asp 
735 740 745 

cct gge gaa gag acg cca cct gtc gat gag aag gaa gcg aaa aaa gaa 2945 
Pro Gly Glu Glu Thr Pro Pro Val Asp Glu Lys Glu Ala Lys Lys Glu 
750 755 760 

caa aaa gaa gca gag aaa gaa gag aaa gaa gca gta aaa gaa gaa aag 2993 
Gin Lys Glu Ala Glu Lys Glu Glu Lys Glu Ala Val Lys Glu Glu Lys 
765 770 775 

aaa gaa get aaa gaa gaa aag aaa gea gtc aaa aat gag get aag aaa 3041 
Lys Glu Ala Lys Glu Glu Lys Lys Ala Val Lys Asn Glu Ala Lys Lys 
780 785 790 

aaa taatctatta aactagttat agggttatct aaaggtctga tgtagatctt 3094 

Lys 

795 

ttagataacc tttttettgc ataactggac aeagagttgt tattaaagaa agtaag 3150 

<210> 2 
<211> 824 
<212> PRT 

<213> Bacillus sp. KSM-S237 
<400> 2 

Met Met Leu Arg Lys Lys Thr Lys Gin Leu He Ser Ser He Leu He 
-25 -20 -15 

Leu Val Leu Leu Leu Ser Leu Phe Pro Ala Ala Leu Ala Ala Glu Gly 
-10 -5 -1 1 

Asn Thr Arg Glu Asp Asn Phe Lys His Leu Leu Gly Asn Asp Asn Yal 
5 10 15 

Lys Arg Pro Ser Glu Ala Gly Ala Leu Gin Leu Gin Glu Yal Asp Gly 
20 25 30 35 
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Gin MeTOx^WI^^Isp Gin His Gly Glu Lys He Gin Leu Arg Gly PCT/JP2004/oi6890 
40 45 50 

Met Ser Thr His Gly Leu Gin Trp Phe Pro Glu He Leu Asn Asp Asn 
55 60 65 

Ala Tyr Lys Ala Leu Ser Asn Asp Trp Asp Ser Asn Met He Arg Leu 
70 75 80 

Ala Met Tyr Yal Gly Glu Asn Gly Tyr Ala Thr Asn Pro Glu Leu He 
85 90 95 

Lys Gin Arg Yal He Asp Gly He Glu Leu Ala He Glu Asn Asp Met 
100 105 110 115 

Tyr Yal He Yal Asp Trp His Yal His Ala Pro Gly Asp Pro Arg Asp 
120 125 130 

Pro Yal Tyr Ala Gly Ala Lys Asp Phe Phe Arg Glu He Ala Ala Leu 
135 140 145 

Tyr Pro Asn Asn Pro His He He Tyr Glu Leu Ala Asn Glu Pro Ser 
150 155 160 

Ser Asn Asn Asn Gly Gly Ala Gly He Pro Asn Asn Glu Glu Gly Trp 
165 170 175 

Lys Ala Yal Lys Glu Tyr Ala Asp Pro He Yal Glu Met Leu Arg Lys 
180 185 190 195 

Ser Gly Asn Ala Asp Asp Asn He He He Yal Gly Ser Pro Asn Trp 
200 205 210 

Ser Gin Arg Pro Asp Leu Ala Ala Asp Asn Pro He Asp Asp His His 
215 220 225 

Thr Met Tyr Thr Yal His Phe Tyr Thr Gly Ser His Ala Ala Ser Thr 
230 235 240 

Glu Ser Tyr Pro Ser Glu Thr Pro Asn Ser Glu Arg Gly Asn Yal Met 
245 250 255 

Ser Asn Thr Arg Tyr Ala Leu Glu Asn Gly Yal Ala Yal Phe Ala Thr 
260 265 270 275 

Glu Trp Gly Thr Ser Gin Ala Ser Gly Asp Gly Gly Pro Tyr Phe Asp 
280 285 290 

Glu Ala Asp Yal Trp He Glu Phe Leu Asn Glu Asn Asn He Ser Trp 
295 300 305 

Ala Asn Trp Ser Leu Thr Asn Lys Asn Glu Yal Ser Gly Ala Phe Thr 
310 315 320 

Pro Phe Glu Leu Gly Lys Ser Asn Ala Thr Asn Leu Asp Pro Gly Pro 
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2005/045045 33O 335 PCT/JP2004/016890 

Asp His Yal Trp Ala Pro Glu Glu Leu Ser Leu Ser Gly Glu Tyr Val 
340 345 350 355 

Arg Ala Arg He Lys Gly Val Asn Tyr Glu Pro He Asp Arg Thr Lys 
360 365 370 

Tyr Thr Lys Val Leu Trp Asp Phe Asn Asp Gly Thr Lys Gin Gly Phe 
375 380 385 

Gly Val Asn Ser Asp Ser Pro Asn Lys Glu Leu He Ala Val Asp Asn 
390 395 400 

Glu Asn Asn Thr Leu Lys Val Ser Gly Leu Asp Val Ser Asn Asp Val 
405 410 415 

Ser Asp Gly Asn Phe Trp Ala Asn Ala Arg Leu Ser Ala Asn Gly Trp 
420 425 430 435 

Gly Lys Ser Val Asp He Leu Gly Ala Glu Lys Leu Thr Met Asp Yal 
440 445 450 

He Yal Asp Glu Pro Thr Thr Yal Ala He Ala Ala He Pro Gin Ser 
455 460 465 

Ser Lys Ser Gly Trp Ala Asn Pro Glu Arg Ala Yal Arg Val Asn Ala 
470 475 480 

Glu Asp Phe Yal Gin Gin Thr Asp Gly Lys Tyr Lys Ala Gly Leu Thr 
485 490 495 

He Thr Gly Glu Asp Ala Pro Asn Leu Lys Asn He Ala Phe His Glu 
500 505 510 515 

Glu Asp Asn Asn Met Asn Asn He He Leu Phe Yal Gly Thr Asp Ala 
520 525 530 

Ala Asp Val He Tyr Leu Asp Asn He Lys Val He Gly Thr Glu Val 
535 540 545 

Glu He Pro Val Yal His Asp Pro Lys Gly Glu Ala Yal Leu Pro Ser 
550 555 560 

Yal Phe Glu Asp Gly Thr Arg Gin Gly Trp Asp Trp Ala Gly Glu Ser 
565 570 575 

Gly Yal Lys Thr Ala Leu Thr He Glu Glu Ala Asn Gly Ser Asn Ala 
580 585 590 595 

Leu Ser Trp Glu Phe Gly Tyr Pro Glu Val Lys Pro Ser Asp Asn Trp 
600 605 610 

Ala Thr Ala Pro Arg Leu Asp Phe Trp Lys Ser Asp Leu Yal Arg Gly 
615 620 625 
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Glu Asn Asp Tyr Yal Ala Phe Asp Phe Tyr Leu Asp Pro Val Arg Ala 
630 635 640 

Thr Glu Gly Ala Met Asn He Asn Leu Val Phe Gin Pro Pro Thr Asn 
645 650 655 

Gly Tyr Trp Val Gin Ala Pro Lys Thr Tyr Thr He Asn Phe Asp Glu 
660 666 670 675 

Leu Glu Glu Ala Asn Gin Val Asn Gly Leu Tyr His Tyr Glu Val Lys 
680 685 690 

He Asn Val Arg Asp He Thr Asn He Gin Asp Asp Thr Leu Leu Arg 
695 700 705 

Asn Met Met He He Phe Ala Asp Val Glu Ser Asp Phe Ala Gly Arg 
710 715 720 

Val Phe Yal Asp Asn Yal Arg Phe Glu Gly Ala Ala Thr Thr Glu Pro 
725 730 735 

Val Glu Pro Glu Pro Val Asp Pro Gly Glu Glu Thr Pro Pro Val Asp 
740 745 750 755 

Glu Lys Glu Ala Lys Lys Glu Gin Lys Glu Ala Glu Lys Glu Glu Lys 
760 765 770 

Glu Ala Val Lys Glu Glu Lys Lys Glu Ala Lys Glu Glu Lys Lys Ala 
775 780 785 

Val Lys Asn Glu Ala Lys Lys Lys 
790 795 

<210> 3 
<211> 3332 
<212> DNA 

<213> Bacillus sp. KSM-64 

<220> 

<221> CDS 

<222> (610).. (3075) 

<223> 

<220> 

<221> sig_peptide 

<222> (610).. (696) 
<223> 

<220> 

<221> mat_peptide 

<222> (697).. 0 
<223> 

<400> 3 

agtacttacc attttagagt caaaagatag aagccaagca ggatttgccg atgcaaccgg 60 

cttatattta gagggaattt ctttttaaat tgaatacgga ataaaatcag gtaaacaggt 120 

cctgatttta tttttttgaa tttttttgag aactaaagat tgaaatagaa gtagaagaca 180 
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acggacJYPa2»a1%45 ttagttttaa ttatagaaaa cgcttttcta taattattta 240 PCT/JP2004/016890 

tacctagaac gaaaatactg tttcgaaagc ggtttactat aaaaccttat attccggctc 300 

tttttttaaa cagggggtga aaattcactc tagtattcta atttcaacat gctataataa 360 

atttgtaaga cgcaatatac atcttttttt tatgatattt gtaagcggtt aaccttgtgc 420 

tatatgccga tttaggaagg gggtagattg agtcaagtag tcataattta gataacttat 480 

aagttgttga gaagcaggag agaatctggg ttactcacaa gttttttaaa ^cattatcga 540 

aagcactttc ggttatgctt atgaatttag ctatttgatt caattacttt aataatttta 600 

ggaggtaat atg atg tta aga aag aaa aca aag cag ttg att tct tec att 651 
Met Met Leu Arg Lys Lys Thr Lys Gin Leu He Ser Ser He 
-25 -20 

ctt att tta gtt tta ctt eta tct tta ttt eeg aca get ctt gca gea 699 
Leu He Leu Val Leu Leu Leu Ser Leu Phe Pro Thr Ala Leu Ala Ala 
-15 -10 -5 -1 1 

gaa gga aac act cgt gaa gac aat ttt aaa cat tta tta ggt aat gac 747 
Glu Gly Asn Thr Arg Glu Asp Asn Phe Lys His Leu Leu Gly Asn Asp 
5 10 15 

aat gtt aaa cgc cct tct gag get gge gca tta eaa tta caa gaa gte 795 
Asn Val Lys Arg Pro Ser Glu Ala Gly Ala Leu Gin Leu Gin Glu Val 
20 25 30 

gat gga caa atg aca tta gta gat eaa cat gga gaa aaa att caa tta 843 
Asp Gly Gin Met Thr Leu Val Asp Gin His Gly Glu Lys He Gin Leu 
35 40 45 

cgt gga atg agt aca cac gga tta caa tgg ttt cct gag ate ttg aat 891 
Arg Gly Met Ser Thr His Gly Leu Gin Trp Phe Pro Glu He Leu Asn 
50 55 60 65 

gat aac gca tac aaa get ctt get aac gat tgg gaa tea aat atg att 939 
Asp Asn Ala Tyr Lys Ala Leu Ala Asn Asp Trp Glu Ser Asn Met He 
70 75 80 

cgt eta get atg tat gtc ggt gaa aat gge tat get tea aat eca gag 987 
Arg Leu Ala Met Tyr Val Gly Glu Asn Gly Tyr Ala Ser Asn Pro Glu 
85 90 95 

tta att aaa age aga gte att aaa gga ata gat ctt get att gaa aat 1035 
Leu He Lys Ser Arg Val lie Lys Gly He Asp Leu Ala He Glu Asn 
100 105 110 

gac atg tat gtc ate gtt gat tgg cat gta eat gea cct ggt gat cct 1083 
Asp Met Tyr Val He Val Asp Trp His Val His Ala Pro Gly Asp Pro 
115 120 125 

aga gat ecc gtt tac get gga gea gaa gat ttc ttt aga gat att gea 1131 
Arg Asp Pro Val Tyr Ala Gly Ala Glu Asp Phe Phe Arg Asp He Ala 
130 135 140 145 

gca tta tat cct aac aat eca cac att att tat gag tta gcg aat gag 1179 
Ala Leu Tyr Pro Asn Asn Pro His He He Tyr Glu Leu Ala Asn Glu 
150 155 160 

eca agt agt aac aat aat ggt gga get ggg att eca aat aat gaa gaa 1227 
Pro Ser Ser Asn Asn Asn Gly Gly Ala Gly He Pro Asn Asn Glu Glu 
165 170 175 

ggt tgg aat gcg gta aaa gaa tac get gat eca att gta gaa atg tta 1275 
Gly Trp Asn Ala Val Lys Glu Tyr Ala Asp Pro He Val Glu Met Leu 
180 185 190 

cgt gat age ggg aac gca gat gac aat att ate att gtg ggt agt eca 1323 
Arg Asp Ser Gly Asn Ala Asp Asp Asn He He He Val Gly Ser Pro 
195 200 205 

8/20 



wo 2005/045045 PCT/JP2004/016890 
aac tgg agt cag cgt cct gac tta gca get gat aat cca att gat gat 1371 
Asn Trp Ser Gin Arg Pro Asp Leu Ala Ala Asp Asn Pro He Asp Asp 
210 215 220 225 

cac cat aca atg tat act gtt cac ttc tac act ggt tea cat get get 1419 
His His Thr Met Tyr Thr Val His Phe Tyr Thr Gly Ser His Ala Ala 
230 235 240 

tea act gaa age tat ecg cct gaa act cet aae tct gaa aga gga aac 1467 
Ser Thr Glu Ser Tyr Pro Pro Glu Thr Pro Asn Ser Glu Are Rlv Asn 
245 250 255 ' 

gta atg agt aac act cgt tat gcg tta gaa aac gga gta gca gta ttt 1515 
Val Met Ser Asn Thr Arg Tyr Ala Leu Glu Asn Gly Val Ala Val Phe 
260 265 270 

gca aca gag tgg gga act age caa gca aat gga gat ggt ggt cct tac 1563 
Ala Thr Glu Trp Gly Thr Ser Gin Ala Asn Gly Asp Gly Gly Pro Tyr 
275 280 285 

ttt gat gaa gca gat gta tgg att gag ttt tta aat gaa aae aac att 1611 
Phe Asp Glu Ala Asp Val Trp He Glu Phe Leu Asn Glu Asn Asn He 
290 295 300 305 

age tgg get aac tgg tct tta acg aat aaa aat gaa gta tct ggt gca 1659 
Ser Trp Ala Asn Trp Ser Leu Thr Asn Lys Asn Glu Val Ser Gly Ala 
310 315 320 

ttt aca cca ttc gag tta ggt aag tct aac gca aca. agt ett gac cea 1707 
Phe Thr Pro Phe Glu Leu Gly Lys Ser Asn Ala Thr Ser Leu Asp Pro 
325 330 335 

ggg cca gac caa gta tgg gta cca gaa gag tta agt ctt tct gga gaa 1755 
Gly Pro Asp Gin Val Trp Val Pro Glu Glu Leu Ser Leu Ser Gly Glu 
340 345 350 

tat gta cgt get cgt att aaa ggt gtg aac tat gag cca ate gac cgt 1803 
Tyr Val Arg Ala Arg He Lys Gly Val Asn Tyr Glu Pro He Asp Arg 
355 360 365 

aca aaa tac aeg aaa gta ctt tgg gac ttt aat gat gga acg aag caa 1851 
Thr Lys Tyr Thr Lys Val Leu Trp Asp Phe Asn Asp Gly Thr Lys Gin 
370 375 380 385 

J^i^ g?^ sga gat tct cea gtt gaa gat gta gtt att gag 1899 

Gly Phe Gly Val Asn Gly Asp Ser Pro Val Glu Asp Val Val He Glu 
390 395 400 

aat gaa gcg gge get tta aaa ctt tea gga tta gat gca agt aat gat 1947 
Asn Glu Ala Gly Ala Leu Lys Leu Ser Gly Leu Asp Ala Ser Asn Asp 
405 410 415 

gtt tct gaa ggt aat tac tgg get aat get cgt ctt tet gee gac ggt 1995 
Val Ser Glu Gly Asn Tyr Trp Ala Asn Ala Arg Leu Ser Ala Asp Gly 
420 425 430 

tgg gga aaa agt gtt gat att tta ggt get gaa aaa ctt act atg gat 2043 
Trp Gly Lys Ser Val Asp He Leu Gly Ala Glu Lys Leu Thr Met Asp 
435 440 445 

gtg att gtt gat gag ecg ace acg gta tea att get gca att cea caa 2091 
Val He Val Asp Glu Pro Thr Thr Val Ser He Ala Ala He Pro Gin 
450 455 460 465 

ggg cca tea gee aat tgg gtt aat cca aat cgt gca att aag gtt gag 2139 
Gly Pro Ser Ala Asn Trp Val Asn Pro Asn Arg Ala He Lys Val Glu 
470 475 480 

cca act aat ttc gta ecg tta gga gat aag ttt aaa gcg gaa tta act 2187 
Pro Thr Asn Phe Val Pro Leu Gly Asp Lys Phe Lys Ala Glu Leu Thr 
485 490 495 
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ata !iC^P.aVPiiS*hl cca teg tta gaa get att gcg atg cat get 2235 PCT/JP2004/oi6890 
He Thr Ser Ala Asp Ser Pro Ser Leu Glu Ala He Ala Met His Ala 
500 505 510 

gaa aat aac aac ate aae aae ate att ett ttt gta gga act gaa ggt 2283 
Glu Asn Asn Asn lie Asn Asn He He Leu Phe Val Gly Thr Glu Gly 
515 520 525 

get gat gtt ate tat tta gat aae att aaa gta att gga aca gaa gtt 2331 
Ala Asp Val lie Tyr Leu Asp Asn He Lys Val He Gly Thr Glu Val 
R30 535 540 545 

gaa att cca gtt gtt cat gat cca aaa gga gaa get gtt ctt cct tet 2379 
Glu He Pro Val Val His Asp Pro Lys Gly Glu Ala Val Leu Pro Ser 
550 555 560 

gtt ttt gaa gae ggt aca egt caa ggt tgg gae tgg get gga gag tet 2427 
Val Phe Glu Asp Gly Thr Arg Gin Gly Trp Asp Trp Ala Gly Glu Ser 
565 570 575 

ggt gtg aaa aca get tta aca att gaa gaa gca aac ggt tet aae gcg 2475 
Gly Val Lys Thr Ala Leu Thr He Glu Glu Ala Asn Gly Ser Asn Ala 
580 585 590 

tta tea tgg gaa ttt gga tac cca gaa gta aaa cct agt gat aac tgg 2523 
Leu Ser Trp Glu Phe Gly Tyr Pro Glu Val Lys Pro Ser Asp Asn Trp 
595 600 605 

gca aca get cca egt tta gat ttc tgg aaa tet gae ttg gtt egc ggt 2571 
Ala Thr Ala Pro Arg Leu Asp Phe Trp Lys Ser Asp Leu Val Arg Gly 
610 615 620 625 

gaa aat gat tat gta act ttt gat ttc tat eta gat cca gtt egt gca 2619 
Glu Asn Asp Tyr Val Thr Phe Asp Phe Tyr Leu Asp Pro Val Arg Ala 
630 635 640 

aca gaa ggc gca atg aat ate aat tta gta ttc cag cca cct act aac 2667 
Thr Glu Gly Ala Met Asn He Asn Leu Val Phe Gin Pro Pro Thr Asn 
645 650 655 

ggg tat tgg gta eaa gca eca aaa acg tat acg att aac ttt gat gaa 2715 
Gly Tyr Trp Val Gin Ala Pro Lys Thr Tyr Thr He Asn Phe Asp Glu 
660 665 670 

tta gag gaa gcg aat caa gta aat ggt tta tat cac tat gaa gtg aaa 2763 
Leu Glu Glu Ala Asn Gin Val Asn Gly Leu Tyr His Tyr Glu Val Lys 
675 680 685 

att aac gta aga gat att aca aac att caa gat gae acg tta eta egt 2811 
He Asn Val Arg Asp He Thr Asn He Gin Asp Asp Thr Leu Leu Arg 
690 695 700 705 

aac atg atg ate att ttt gca gat gta gaa agt gae ttt gca ggg aga 2859 
Asn Met Met He He Phe Ala Asp Val Glu Ser Asp Phe Ala Gly Arg 
710 715 720 

gte ttt gta gat aat gtt egt ttt gag ggg get get act act gag ccg 2907 
Val Phe Val Asp Asn Val Arg Phe Glu Gly Ala Ala Thr Thr Glu Pro 
725 730 735 

gtt gaa eca gag cca gtt gat cct ggc gaa gag acg ccg cct gte gat 2955 
Val Glu Pro Glu Pro Val Asp Pro Gly Glu Glu Thr Pro Pro Val Asp 
740 745 750 

gag aag gaa geg aaa aaa gaa caa aaa gaa gca gag aaa gaa gag aaa 3003 
Glu Lys Glu Ala Lys Lys Glu Gin Lys Glu Ala Glu Lys Glu Glu Lys 
755 760 765 

gaa gca gta aaa gaa gaa aag aaa gaa get aaa gaa gaa aag aaa gca 3051 
Glu Ala Val Lys Glu Glu Lys Lys Glu Ala Lys Glu Glu Lys Lys Ala 
770 775 780 785 

ate aaa aat gag get acg aaa aaa taatctaata aaetagttat agggttatct 3105 
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790 

aaaggtctga tgcagatctt ttagataacc tttttttgca taactggaca tagaatggtt 3165 

attaaagaaa gcaaggtgtt tatacgatat taaaaaggta gcgattttaa attgaaacct 3225 

ttaataatgt cttgtgatag aatgatgaag taatttaaga gggggaaacg aagtgaaaac 3285 

ggaaatttct agtagaagaa aaacagacca agaaatactg caagctt 3332 

<210> 4 
<211> 822 
<212> PRT 

<213> Bacillus sp. KSM-64 
<400> 4 

Met Met Leu Arg Lys Lys Thr Lys Gin Leu lie Ser Ser lie Leu lie 
-25 -20 -15 

Leu Val Leu Leu Leu Ser Leu Phe Pro Thr Ala Leu Ala Ala Glu Gly 
-10 -5 -1 1 

Asn Thr Arg Glu Asp Asn Phe Lys His Leu Leu Gly Asn Asp Asn Val 
5 10 15 

Lys Arg Pro Ser Glu Ala Gly Ala Leu Gin Leu Gin Glu Val Asp Gly 
20 25 30 35 

Gin Met Thr Leu Val Asp Gin His Gly Glu Lys He Gin Leu Arg Gly 
40 45 50 

Met Ser Thr His Gly Leu Gin Trp Phe Pro Glu He Leu Asn Asp Asn 
55 60 65 

Ala Tyr Lys Ala Leu Ala Asn Asp Trp Glu Ser Asn Met He Arg Leu 
70 75 80 

Ala Met Tyr Val Gly Glu Asn Gly Tyr Ala Ser Asn Pro Glu Leu He 
85 90 95 

Lys Ser Arg Val He Lys Gly He Asp Leu Ala He Glu Asn Asp Met 
100 105 110 115 

Tyr Val He Val Asp Trp His Val His Ala Pro Gly Asp Pro Arg Asp 
120 125 130 

Pro Val Tyr Ala Gly Ala Glu Asp Phe Phe Arg Asp He Ala Ala Leu 
135 140 145 

Tyr Pro Asn Asn Pro His He He Tyr Glu Leu Ala Asn Glu Pro Ser 
150 155 160 

Ser Asn Asn Asn Gly Gly Ala Gly He Fro Asn Asn Glu Glu Gly Trp 
165 170 175 

Asn Ala Val Lys Glu Tyr Ala Asp Pro He Val Glu Met Leu Arg Asp 
180 185 190 195 
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Ser Gly Asn Ala Asp Asp Asn He He He Val Gly Ser Pro Asa Trp 
200 205 210 

Ser Gin Arg Pro Asp Leu Ala Ala Asp Asn Fro He Asp Asp His His 
215 220 225 

Thr Met Tyr Thr Val His Phe Tyr Thr Gly Ser His Ala Ala Ser Thr 
m 235 240 

Glu Ser Tyr Pro Pro Glu Thr Pro Asn Ser Glu Arg Gly Asn Val Met 
245 250 255 

Ser Asn Thr Arg Tyr Ala Leu Glu Asn Gly Val Ala Val Phe Ala Thr 
260 265 270 275 

Glu Trp Gly Thr Ser Gin Ala Asn Gly Asp Gly Gly Pro Tyr Phe Asp 
280 285 290 

Glu Ala Asp Val Trp He Glu Phe Leu Asn Glu Asn Asn He Ser Trp 
295 300 305 

Ala Asn Trp Ser Leu Thr Asn Lys Asn Glu Yal Ser Gly Ala Phe Thr 
310 315 320 

Pro Phe Glu Leu Gly Lys Ser Asn Ala Thr Ser Leu Asp Pro Gly Pro 
325 330 335 

Asp Gin Val Trp Val Pro Glu Glu Leu Ser Leu Ser Gly Glu Tyr Yal 
340 345 350 355 

Arg Ala Arg He Lys Gly Val Asn Tyr Glu Pro He Asp Arg Thr Lys 
360 365 370 

Tyr Thr Lys Val Leu Trp Asp Phe Asn Asp Gly Thr Lys Gin Gly Phe 

375 380 385 

Gly Val Asn Gly Asp Ser Pro Val Glu Asp Yal Val He Glu Asn Glu 
390 395 400 

Ala Gly Ala Leu Lys Leu Ser Gly Leu Asp Ala Ser Asn Asp Val Ser 
405 410 415 

Glu Gly Asn Tyr Trp Ala Asn Ala Arg Leu Ser Ala Asp Gly Trp Gly 
420 425 430 435 

Lys Ser Val Asp He Leu Gly Ala Glu Lys Leu Thr Met Asp Val He 
440 445 450 

Val Asp Glu Pro Thr Thr Yal Ser He Ala Ala He Pro Gin Gly Pro 
455 460 465 

Ser Ala Asn Trp Val Asn Pro Asn Arg Ala He Lys Val Glu Pro Thr 
470 475 480 
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Asn Phe Val Pro Leu Gly Asp Lys Phe Lys Ala Glu Leu Thr lie Thr 
485 490 495 

Ser Ala Asp Ser Fro Ser Leu Glu Ala lie Ala Met His Ala Glu Asn 
500 505 510 515 

Asn Asn He Asn Asn He He Leu Phe Val Gly Thr Glu Gly Ala Asp 
520 525 530 

Val He Tyr Leu Asp Asn He Lys Val He Gly Thr Glu Val Glu He 
535 540 545 

Pro Val Val His Asp Pro Lys Gly Glu Ala Val Leu Pro Ser Val Phe 
550 555 560 

Glu Asp Gly Thr Arg Gin Gly Trp Asp Trp Ala Gly Glu Ser Gly Val 
565 570 575 

Lys Thr Ala Leu Thr He Glu Glu Ala Asn Gly Ser Asn Ala Leu Ser 
580 585 590 595 

Trp Glu Phe Gly Tyr Pro Glu Val Lys Pro Ser Asp Asn Trp Ala Thr 
600 605 610 

Ala Pro Arg Leu Asp Phe Trp Lys Ser Asp Leu Val Arg Gly Glu Asn 
615 620 625 

Asp Tyr Val Thr Phe Asp Phe Tyr Leu Asp Pro Val Arg Ala Thr Glu 
630 635 640 

Gly Ala Met Asn He Asn Leu Val Phe Gin Pro Pro Thr Asn Gly Tyr 
645 650 655 

Trp Val Gin Ala Pro Lys Thr Tyr Thr He Asn Phe Asp Glu Leu Glu 
660 665 670 675 



Glu Ala Asn Gin Val Asn Gly Leu Tyr His Tyr Glu Val Lys He Asn 
680 685 690 



Val Arg Asp He Thr Asn He Gin Asp Asp Thr Leu Leu Arg Asn Met 
695 700 705 



Met He He Phe Ala Asp Val Glu Ser Asp Phe Ala Gly Arg Val Phe 
710 715 720 



Val Asp Asn Val Arg Phe Glu Gly Ala Ala Thr Thr Glu Pro Val Glu 
725 730 735 



Pro Glu Pro Val Asp Pro Gly Glu Glu Thr Pro Pro Val Asp Glu Lys 
740 745 750 755 



Glu Ala Lys Lys Glu Gin Lys Glu Ala Glu Lys Glu Glu Lys Glu Ala 
760 765 770 
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Val Ly-Wft^05?i0t5045y5 Glu Ala Lys Glu Glu Lys Lys Ala He Lys PCT/JP2004/016890 
775 780 785 

Asn Glu Ala Thr Lys Lys 
790 

<210> 5 
<211> 21 
<212> DNA 

<213> Artilicial Seauence 
<400> 5 

aaatgcgcaa aagatatgcg c 21 

<210> 6 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<400> 6 

ctaatgggtg ctttagttgc tgataccgac gataatgcc 39 

<210> 7 
<211> 37 
<212> DNA 

<213> Artificial Seauence 
<400> 7 

ctgccccgtt agttgaagag actgccctcc ttttcgg 37 

<210> 8 
<211> 24 
<212> DNA 

<213> Artificial Seauence 
<400> 8 

cgcaaactca taaaaatcat attt 24 

<210> 9 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<400> 9 

caactaaagc acccattagt tcaaca 26 

<210> 10 
<21I> 27 
<212> DNA 

<213> Artificial Seauence 
<400> 10 

cttcaactaa cggggcaggt tagtgac 27 

<210> 11 
<211> 29 
<212> DNA 

<213> Artificial Seauence 
<400> 11 

cagatgatat ggtgaaaaaa tcaaatccg 29 

<210> 12 
<211> 38 

IV20 



<212> iWP ^®^^^'''*^®'*^ PCT/JP2004/016890 

<213> Artificial Sequence 
<400> 12 

gttatccgct cacaattccg agctgcatat cagatccc 38 

<210> 13 
<211> 38 
<212> DNA 

<213> Artificial Sequence 

<400> 13 

cgtcgtgact gggaaaactg ttgattacaa agaggcag 38 

<210> 14 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<400> 14 

ccatcggcca aatataagac acagccaacg c 31 

<210> 15 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<400> 15 

gaattgtgag cggataac 18 

<210> 16 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<400> 16 

gttttcccag tcacgacg 18 

<210> 17 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<400> 17 

ataatgcccg cttcccaacc 20 

<210> 18 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<400> 18 

gttatccgct cacaattccg atcctcagct cctttgtc 38 

<210> 19 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<400> 19 

cgtcgtgact gggaaaactc atctgatacc gattaacc 38 

<210> 20 
<211> 20 
<212> DNA 
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<400> 20 ^ 
caactgaatc cgaaggaatg 20 

<210> 21 

<211> 2343 

<212> DNA 

<213> Bacillus sp.pHSP-K38 

<220> 

<221> CDS 

<222> (680).. (2067) 

<223> 

<220> 

<221> sig_peptide 

<222> (580).. (627) 
<223> 

<220> 

<221> matjeptide 
<222> (628).. 0 
<223> 

<400> 21 

agatctagca ggatttgccg atgcaaccgg cttatattta gagggaattt ctttttaaat 60 

tgaatacgga ataaaatcag gtaaacaggt cctgatttta tttttttgaa tttttttgag 120 

aactaaagat tgaaatagaa gtagaagaca acggacataa gaaaattgta ttagttttaa 180 

ttatagaaaa cgcttttcta taattattta tacctagaac gaaaatactg tttcgaaagc 240 

ggtttactat aaaaccttat attccggctc tttttttaaa cagggggtga aaattcactc 300 

tagtattcta atttcaacat gctataataa atttgtaaga cgcaatatac atcttttttt 360 

tatgatattt gtaagcggtt aaccttgtgc tatatgccga tttaggaagg gggtagattg 420 

agtcaagtag tcataattta gataacttat aagttgttga gaagcaggag agaatctggg 480 

ttactcacaa gttttttaaa acattatcga aagcactttc ggttatgctt atgaatttag 540 

ctatttgatt caattacttt aataatttta ggaggtaat atg atg tta aga aag 594 

Met Met Leu Arg Lys 
-15 

aaa aca aag cag ttg ggt cga cca gca caa gcc gat gga ttg aac ggt 642 
Lys Thr Lys Gin Leu Gly Arg Pro Ala Gin Ala Asp Gly Leu Asn Gly 

-10 -5 -1 1- 5 

acg atg atg cag tat tat gag tgg cat ttg gaa aac gac ggg cag cat 690 
Thr Met Met Gin Tyr Tyr Glu Trp His Leu Glu Asn Asp Gly Gin His 
10 15 20 

tgg aat egg ttg cac gat gat gcc gca get ttg agt gat get ggt att 738 
Trp Asn Arg Leu His Asp Asp Ala Ala Ala Leu Ser Asp Ala Gly He 
25 30 35 

aca get att tgg att ccg cca gcc tac aaa ggt aat agt cag gcg gat 786 
Thr Ala He Trp He Pro Pro Ala Tyr Lys Gly Asn Ser Gin Ala Asp 
40 45 50 

gtt ggg tac ggt gca tac gat ctt tat gat tta gga gag ttc aat caa 834 
Val Gly Tyr Gly Ala Tyr Asp Leu Tyr Asp Leu Gly Glu Phe Asn Gin 
55 60 65 

aag ggt act gtt cga acg aaa tac gga act aag gca cag ctt gaa cga 882 
Lys Gly Thr Val Arg Thr Lys Tyr Gly Thr Lys Ala Gin Leu Glu Arg 
70 75 80 85 
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get at>VilF8?.^"i??'*iaa tct aat gat ate aat gta tac gga gat gtc 930 PCT/JP2004/016890 
Ala He Gly Ser Leu Lys Ser Asn Asp He Asn Yal Tyr Gly Asp Yal 
90 95 100 

gtg atg aat cat aaa atg gga get gat ttt acg gag gca gtg caa get 978 
Yal Met Asn His Lys Met Gly Ala Asp Phe Thr Glu Ala Yal Gin Ala 
105 110 115 

gtt caa gta aat cca acg aat cgt tgg eag gat att tea ggt gcc tac 1026 
Yal Gin Val Asn Pro Thr Asn Arg Trp Gin Asp He Ser Gly Ala Tyr 
120 125 ISO 

acg att gat gcg tgg acg ggt ttc gac ttt tea ggg cgt aac aac gee 1074 
Thr He Asp Ala Trp Thr Gly Phe Asp Phe Ser Gly Arg Asn Asn Ala 
135 140 145 

tat tea gat ttt aag tgg aga tgg ttc cat ttt aat ggt gtt gac tgg 1122 
Tyr Ser Asp Phe Lys Trp Arg Trp Phe His Phe Asn Gly Yal Asp Trp 
150 155 160 165 

gat eag cgc tat caa gaa aat cat att ttc cgc ttt gca aat acg aac 1170 
Asp Gin Arg Tyr Gin Glu Asn His He Phe Arg Phe Ala Asn Thr Asn 
170 175 180 

tgg aac tgg cga gtg gat gaa gag aac ggt aat tat gat tac ctg tta 1218 
Trp Asn Trp Arg Yal Asp Glu Glu Asn Gly Asn Tyr Asp Tyr Leu Leu 
185 190 195 

gga teg aat ate gac ttt agt cat cca gaa gta caa gat gag ttg aag 1266 
Gly Ser Asn He Asp Phe Ser His Pro Glu Yal Gin Asp Glu Leu Lys 
200 205 210 

gat tgg ggt age tgg ttt acc gat gag tta gat ttg gat ggt tat cgt 1314 
Asp Trp Gly Ser Trp Phe Thr Asp Glu Leu Asp Leu Asp Gly Tyr Arg 
215 220 225 

tta gat get att aaa cat att cca ttc tgg tat aca tct gat tgg gtt 1362 
Leu Asp Ala He Lys His He Pro Phe Trp Tyr Thr Ser Asp Trp Yal 
230 235 240 245 

egg cat cag cgc aac gaa gca gat caa gat tta ttt gtc gta ggg gaa 1410 
Arg His Gin Arg Asn Glu Ala Asp Gin Asp Leu Phe Yal Yal Gly Glu 
250 255 260 

tat tgg aag gat gac gta ggt get etc gaa ttt tat tta gat gaa atg 1458 
Tyr Trp Lys Asp Asp Yal Gly Ala Leu Glu Phe Tyr Leu Asp Glu Met 
265 270 275 

aat tgg gag atg tct eta ttc gat gtt cca ett aat tat aat ttt tac 1506 
Asn Trp Glu Met Ser Leu Phe Asp Yal Pro Leu Asn Tyr Asn Phe Tyr 
280 285 290 

egg get tea caa caa ggt gga age tat gat atg cgt aat att tta cga 1554 
Arg Ala Ser Gin Gin Gly Gly Ser Tyr Asp Met Arg Asn He Leu Arg 
295 300 305 

gga tct tta gta gaa gcg eat ecg atg cat gca gtt acg ttt gtt gat 1602 
Gly Ser Leu Yal Glu Ala His Pro Met His Ala Yal Thr Phe Yal Asp 
310 315 320 325 

aat cat gat act cag cca ggg gag tea tta gag tea tgg gtt get gat 1650 
Asn His Asp Thr Gin Pro Gly Glu Ser Leu Glu Ser Trp Yal Ala Asp 
330 335 340 

tgg ttt aag cca ctt get tat gcg aca att ttg acg cgt gaa ggt ggt 1698 
Trp Phe Lys Pro Leu Ala Tyr Ala Thr He Leu Thr Arg Glu Gly Gly 
345 350 355 

tat cca aat gta ttt tac ggt gat tac tat ggg att ect aac gat aac 1746 
Tyr Pro Asn Yal Phe Tyr Gly Asp Tyr Tyr Gly He Pro Asn Asp Asn 
360 365 370 

att tea get aaa aaa gat atg att gat gag ctg ctt gat gca cgt caa 1794 
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He SeWO2005/045045sp Met He Asp Glu Leu Leu Asp Ala Arg Gin PCT/JP2004/016890 
375 380 385 

aat tac gca tat ggc acg cag cat gac tat ttt gat cat tgg gat gtt 1842 
Asn Tyr Ala Tyr Gly Thr Gin His Asp Tyr Phe Asp His Trp Asp Val 
390 395 400 405 

gta gga tgg act agg gaa gga tct tec tec aga cct aat tea ggc ctt 1890 
Yal Gly Trp Thr Arg Glu Gly Ser Ser Ser Arg Pro Asn Ser Gly Leu 
410 415 420 

gcg act att atg teg aat gga cct ggt ggt tec aag tgg atg tat gta 1938 
Ala Thr He Met Ser Asn Gly Pro Gly Gly Ser Lys Trp Met Tyr Yal 
425 430 435 

gga cgt cag aat gca gga caa aca tgg aca gat tta act ggt aat aac 1986 
Gly Arg Gin Asn Ala Gly Gin Thr Trp Thr Asp Leu Thr Gly Asn Asn 
440 445 450 

gga gcg tec gtt aca att aat ggc gat gga tgg ggc gaa ttc ttt acg 2034 
Gly Ala Ser Yal Thr He Asn Gly Asp Gly Trp Gly Glu Phe Phe Thr 
455 460 465 

aat gga gga tct gta tec gtg tac gtg aac caa taacaaaaag ccttgagaag 2087 
Asn Gly Gly Ser Val Ser Val Tyr Val Asn Gin 
470 475 480 

ggattcctcc ctaactcaag getttcttta tgtcgettag ctttacgctt ctacgacttt 2147 

gaagcttggg gatcegtcga gacaaggtaa aggataaaac agcacaattc caagaaaaac 2207 

acgatttaga acctaaaaag aacgaatttg aactaactca taaccgagag gtaaaaaaag 2267 

aacgaagtcg agatcaggga atgagtttat aaaataaaaa aagcaectga aaaggtgtct 2327 

ttttttgatg tctaga 2343 

<210> 22 
<211> 496 
<212> PRT 

<213> Bacillus sp.pHSP-K38 
<400> 22 

Met Met Leu Arg Lys Lys Thr Lys Gin Leu Gly Arg Pro Ala Gin Ala 
-15 -10 -5 -1 

Asp Gly Leu Asn Gly Thr Met Met Gin Tyr Tyr Glu Trp His Leu Glu 
15 10 15 

Asn Asp Gly Gin His Trp Asn Arg Leu His Asp Asp Ala Ala Ala Leu 
20 25 30 

Ser Asp Ala Gly lie Thr Ala He Trp He Pro Pro Ala Tyr Lys Gly 
35 40 45 

Asn Ser Gin Ala Asp Val Gly Tyr Gly Ala Tyr Asp Leu Tyr Asp Leu 
50 55 60 

Gly Glu Phe Asn Gin Lys Gly Thr Yal Arg Thr Lys Tyr Gly Thr Lys 
65 70 75 80 

Ala Gin Leu Glu Arg Ala He Gly Ser Leu Lys Ser Asn Asp He Asn 
85 90 95 
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Val TyxWO/OOI/OfSMSai ^et Asn His Lys Met Gly Ala Asp Phe Thr PCT/JP2004/016890 
100 105 110 

Glu Ala Val Gin Ala Val Gin Val Asn Pro Thr Asn Arg Trp Gin Asp 
115 120 125 

He Ser Gly Ala Tyr Thr He Asp Ala Trp Thr Gly Phe Asp Phe Ser 
130 135 140 

Gly Arg Asn Asn Ala Tyr Ser Asp Phe Lys Trp Arg Trp Phe His Phe 
145 150 155 160 

Asn Gly Val Asp Trp Asp Gin Arg Tyr Gin Glu Asn His He Phe Arg 
165 170 175 

Phe Ala Asn Thr Asn Trp Asn Trp Arg Val Asp Glu Glu Asn Gly Asn 
180 185 190 

Tyr Asp Tyr Leu Leu Gly Ser Asn He Asp Phe Ser His Pro Glu Val 
195 200 205 

Gin Asp Glu Leu Lys Asp Trp Gly Ser Trp Phe Thr Asp Glu Leu Asp 
210 215 220 

Leu Asp Gly Tyr Arg Leu Asp Ala He Lys His He Pro Phe Trp Tyr 
225 230 235 240 

Thr Ser Asp Trp Val Arg His Gin Arg Asn Glu Ala Asp Gin Asp Leu 
245 250 255 

Phe Val Val Gly Glu Tyr Trp Lys Asp Asp Val Gly Ala Leu Glu Phe 
260 265 270 

Tyr Leu Asp Glu Met Asn Trp Glu Met Ser Leu Phe Asp Val Pro Leu 
275 280 285 

Asn Tyr Asn Phe Tyr Arg Ala Ser Gin Gin Gly Gly Ser Tyr Asp Met 
290 295 300 

Arg Asn He Leu Arg Gly Ser Leu Val Glu Ala His Pro Met His Ala 
305 310 315 320 

Val Thr Phe Val Asp Asn His Asp Thr Gin Pro Gly Glu Ser Leu Glu 
325 330 335 

Ser Trp Val Ala Asp Trp Phe Lys Pro Leu Ala Tyr Ala. Thr He Leu 
340 345 350 

Thr Arg Glu Gly Gly Tyr Pro Asn Val Phe Tyr Gly Asp Tyr Tyr Gly 
355 360 365 

He Pro Asn Asp Asn He Ser Ala Lys Lys Asp Met He Asp Glu Leu 
370 375 380 

Leu Asp Ala Arg Gin Asn Tyr Ala Tyr Gly Thr Gin His Asp Tyr Phe 
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Asp His Trp Asp Val Val Gly Trp Thr Arg Glu Gly Ser Ser Ser Arg 
405 410 415 

Pro Asn Ser Gly Leu Ala Thr He Met Ser Asn Gly Pro Gly Gly Ser 
420 425 430 



LVs IIP met lyi vai uiy Arg Gin Asn Ala Gly Gin Thr Trp Thr Asp 
435 440 445 

Leu Thr Gly Asn Asn Gly Ala Ser Val Thr He Asn Gly Asp Gly Trp 
450 455 460 

Gly Glu Phe Phe Thr Asn Gly Gly Ser Val Ser Val Tyr Val Asn Gin 
465 470 475 480 
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